Canad. Ent. 96: 850-856 (1964) A variety of wild and domestic mammals from Manitoba were examined for external par a sites, and fleas were recovered from 15 species. A total of 17 species of fleas were collected, of which 10 were first records for Manitoba, one was a subspecies new to the area, and 7 were recorded from new hosts. Orcbopeas leucopus and Monopsyllus wagneri were the most abundant species taken from wild animals, being found on the most abundant host, Peromyscus 'I1umiculatus. Flea populations reached a peak in late summer, and were found in greater numbers on juvenile than on older hosts, on lactating than on other adults, and on wlitary than on gregarious species.
Introduction
Studies on the populations and ecology of small mammals have been in progress in the Whiteshell Provincial Park of southeastern Manitoba since 1952 (Buckner 1957) . The area is in the Lower English River Section of the Boreal Forest Region (Rowe 1959) , adjacent to a transition zone bordering the Grassland Region to the west. The mammals of the area are consequently diversified with elements of eastern and western species and subspecies; hence the prospects of a diversified flea fauna are high. Despite this, only 19 species of fleas have been listed for Manitoba hitherto, compared with 33 for Ontario and 36 for Saskatchewan (Holland 1949 (Holland , 1950 (Holland , 1951 (Holland , 1952a (Holland , b, 1958 .
Although the primary aim of the mammal studies was not the study of external parasites, considerable data have been collected on them. In earlier years, fleas were merely recorded as present or absent on mammals as they were captured for population studies (Buckner 1957) . In 1955, a few external parasites were collected and preserved, and efforts have since been intensified so that in 1962 an attempt was made to recover all the parasites infesting each individual.
Methods
Small mammal population studies were conducted using live-trapping tech niques, permitting the examination of living animals. This was of advantage in collecting fleas, because of their tendency to abandon dead hosts as soon as the body temperature falls. Opportunities were also taken to examine a number 0 -larger mammals, including road-killed marmots and foxes, and nuisance animals destroyed by game officials. Extension of trapping to south-central Manitoba recently has increased the geographic scope of the records. Miscellaneous collec tions of fleas from other sources provide the remaining records. Fleas were preserved in 70% alcohol and later cleared and mounted on glass slides following the technique outlined by Holland (1949) .
Results
During the period, 2R species of mammals were examined for fleas (Table I) , and 15 of these yielded a total of 17 species of fleas representing 13 genera. This list, combined � ith those recorded bv Holland increases the known number of species and subspecies of fleas in Man i toba from 19 to 30 (Table II) .
Accounts of Species
The following is a list of the fleas encountered during the current study, with notes pointing out the significance of each species record. Marmota monax canadensis (Erxleben), Groundhog, or marmot (6).
1. Catallagia sp. Roths. 1 <;? ex P. maniculatus, 8jVlIIj62, Whites hell Lake. Ac cording to Holland (1961, pers. comm (Holland 1949) . Host records include the western chipmunks (Eutamias spp.) but it has not been reported previously from Tamias. 5. Epitedia wenmanni (Roths.). 1 <;? ex P. maniculatus, 11jVlIIj62, WhitesheU Lake; 1 <;? ex P. maniculatus, 18jIXj62, Brereton Lake; 1 <3 ex P. mcrniculatus, 20jIXj62, Brereton Lake. Although the species occurs from the eastern (Holland 1949 ) complete the Manitoba listing for the species. 6. Hystrichopsylla dippiei Roths. 1 'il ex C. gapperi, 9/VIII/62, Whiteshell Lake; 1 'il ex P. maniculatus, 13 /VIII/ 62, Whiteshell Lake. These specimens are new records for Manitoba. Both were taken on a small island in White shell Lake. The most easterly previous record was in south-central Saskat chewan; thus the known range is extended almost 500 miles eastward across the southern portion of Saskatchewan and Manitoba. 7. Megabothris asio megacolpus (Jordan). l'il ex C. gapperi, 19/VI/59, Red Rock Lake; 3 'il 'il, 2 J J ex C. gapperi, July / 62, Pine Falls; 3 'il 'il, 1 J ex C. gapperi, July/62, Red Rock Lake; l'il ex'T. striatus, 15/VIII/62, Brereton Lake. This is a common parasite of the microtine rodents, but apparently has not been recorded previously from either C. gapperi or T. striatus. It has been recorded by Holland (1952b) from several locations nelr the northern boundary of Manitoba, but my records are considerably south of the previous records.
s. Megabothris quirini (Roths.). 15 'i' 'il, 9 J J ex S. cinereus, C. gapperi, M. pennsylvanicus, P. maniculatus, E. minimus, T. hudsonicus, July-September, 1959-62, Whites hell Park. The species has not been recorded previously from S. cinerus or any other shrew. 9. Monopsyllus eumolpi eumolpi (Roths.). l'il ex E. minimus, I/VII/59, Red Rock Lake. The record is the first for Manitoba, although the species is recorded from the neighbouring provinces. 10. Monopsyllus vison (Baker). 12'il 'i', 12 J J ex T. hudsoniclls, May-Septem ber, 1959-62, Whiteshell Park and Beausejour. This first record for Manitoba fills a gap in the range between the two neighbouring provinces. 11. Monopsyllus wagneri systaltus (Jordan). 2'il 'il ex C. gapperi, IS/IX/62, Brereton Lake; 1 'il ex S. cinerus, 17/VII/62, Whiteshell Lake; 1 'il ex S. arcticus, 16/IX/61, Red Rock Lake; 24 'il 'il, 19 J J ex P. maniculatzts, 1955-62, Whiteshell Park. The western subspecies (M. '1.vagneri ophidius) has been taken from Sorex, but these are the first records of the eastern subspecies parasitizing shrews. As the closest previous record was in southeastern Saskatchewan, these records extend the known range eastward to the Mani toba-Ontario border. 12. Opisocrostis bruneri (Baker). 7 � �, 3 i!i i!i ex T. hudsollicus, 3/VIII/61, Beausejour; 1 <jl ex C. tridecemlineatus, 15/VIII/61, Beausejour. The records from T. hudsonicus are surprising (Holland 1961, pers. comm.) because the usual host is Citellus franklinii, with occasional records from other members of the genus. 13. Opisodasys pseudarctomys (Baker). 14 <jl <jl, 14 i!i i!i ex G. sabrinus, 5/IX/61, Red Rock Lake. Previous Canadian records of this flea were from British Columbia, Alberta, and central Ontario. The rarity of the principal host, G. sabrinus, undoubtedly accounts for the incomplete distribution records of the parasite. 14. Orchopeas caedens caedens (Jordan). 5 � �, 1 i!i ex G. sabrinlls, 5/IX/61, Red Rock Lake; 15 <jl <jl, 11 i!i i!i ex T. hudsonicus, July-September, 1959-62, Whiteshell Park. According to Holland (1961, pers. comm.) these specimens show evidence of intergrading with the subspecies dllrus, but subspecific characters are closer to caedens (subspecific characters are distinguishable only in the female). The subspecies durus has been recorded from northern Saskatchewan and western Ontario, whereas caedens, predominantly of western distribution, has been recorded as far east as eastern Saskatchewan. 15. Orchopeas leucoplls (Baker). 1 <jl ex C. gapperi, 15/VII/59, Red Rock Lake; 1 <jl ex C. gapperi, 27/VII/59, Betula Lake; 1 i!i ex M. pennsylvanicus, 7/VII/59, Betula Lake; 1 <jl ex M. pennsyivanicus, 1O/VII/59, Red Rock Lake; 1 <jl ex M. pennsylvaniclls, 16/VII/59, Red Rock Lake; 1 <jl ex S. cinerells, 31/VII/62, Whiteshell Lake; 92 <jl <jl, 49 i!i i!i ex P. manicuiatus, ,i\1ay-October, 1955-62, Whiteshell Park. This is the first record of the species from the genus Sorex.
16. Oropsylla arctomys (Baker). 1 � ex V. fnlva, 10/VII/61, Brereton Lake; 28 <jl <jl, 18 i!i i!i ex M. monax, May-June, 1955-62, Whiteshell Park, Pine Falls, Beausejour, The Pas.
. 17. Peromyscopsylla catatina (Jordan). 1 '" ex C. gapperi, 22jVIIj59, Red Rock Lake; 39 9, 3 (; (; ex C. gapperi, 4-7 j1Xj62, Pine Falls; 1 9 ex M. pennsyl vanicus, 19/IX/62, Brereton Lake. Previous Canadian records were from the Algoma District of Ontario (ex Microtus chrotorrhinus, T. hudsonicus, N apeozapus insignis, and C. gapperi) and from Algonquin Park (ex C. gapperi) (Holland 1949) .
Hypothetical list for Manitoba
In addition to authenticated records for Manitoba, 16 species of fie as have been recorded sufficiently close to the borders of the area to be possible or likely residents (Table III) . Two of these, Myodopsylla insignis, a common fiea of bats, and N osopsy llus fasciatus, the European rat fiea, occur in Saskatchewan and Ontario. The dog fiea, Ctenocephalides canis, has been recorded from British Columbia, Ontario, and Quebec. Tamiophila grandis is common on T. striatZls, whose range extends westward into eastern Manitoba. Two others on the hypo thetical list, members of the genus Ceratophyllus, attack birds, which were not investigated in this study.
Inter-relationships between populations of Peromyscus and its flea parasites
The two principal fieas of the most abundant host, P. maniculatZls, were O. leucopus and M. wagneri. O. leucopZls represented about 70% of the fieas removed from this host, and M. waglleri about 25%.
Host populations were generally high in 1958, low in 1959 and 1960, and high again in 1961 and 1962 . Parasitism was, in general, higher when host populations were low (Table IV) possibly due to competition for hosts among the fieas. Verts (1961) in a study in Illinois found o. leucopus to be most abundant in May and M. wagneri in June. In Mantioba, the peak in abundance of both species occurred much later in the season, although a minor peak in the incidence of O. leucopus occurred at approximately the same time as that reported by Verts (Table IV) .
The incidence of flea parasitism is apparently related to the age of the host. Highest parasitism of P. maniculatus was recorded on juveniles (Table IV) ; in July and August unparasitized animals in this age category were rare. Sub-adults were less heavily parasitized, and adults the least (Table IV) . Similar observations were obtained in the laboratory when wild animals from the field were caged in homogeneous age groups, without first removing their fleas. Juveniles kept together harboured large numbers of fleas, even after being held in captivity for a week, whereas sub-adults had only a few fleas after being caged for a similar period. Within two days of captivity, no fleas were found amongst groups of adults, and observations suggested that by grooming each other, the animals may have removed the fleas almost completely.
The incidence of fleas on wild lactating and pregnant females was consid erably higher than that on other adults. Members of this group tend to behave in a relatively solitary manner towards members of their own age class and arc consequently less likely to indulge in mutual grooming. High parasitism on T. hudsonicus and M. monax, relatively solitary species, might also be explained in this way.
